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Description 

FIELD OF THE IhA^ElsfTION 

TTie present invention is related to the art of s 
implantable defbrillating/cardioverting devices, and in 
particular, is related to an insertion and tunneling tool for 
inptanting subcutaneous electrode segments through a 
minimal number of incisions. 

PACKQRQUNP OF THE INVENTION 

It is well known that cardiac arrhythmias, such as 
atrial or ventricular fbrillation, can be overcome by 
applying electrical energy to the arrhythmic myocar- 
dium. This procedure, commonly referred to as defibril- 
lation or cardioversion, can be accomplished by 
applying the electrical energy erther to the chest of the 
patient by means of conductive-metal paddles held in 
place by medical personnel or, during the course of car- 
diac surgery, by holding conductive-metal paddles in 
direct contact with the surface of the heart such proce- 
dures are well known and have been found to be gener- 
ally effective in practice. 

In addition, automatic defibrillation/cardioversion 
has been achieved by implanting an automatic defit>ril- 
lating/cardioverting device capable of detecting one of 
the aforementioned arrfiythmias, and deftorillatlng/car- 
dioverting the heart accordingly. Automatic defibrillat- 
ing/cardioverting devices of this type have traditionally 
employed endocardial electrodes or epicardiaf elec- 
trodes, the latter of which is inserted in a rather invasive 
manner. 

Additionally, anoth^ type of implantable electrode 
is a subcutaneous planar electrode, which does not vio- 
late the pleural cavity, and requires only minor surgery. 
A subcutaneous electrode is used in implantable cardi- 
oversion/defibrillation to discharge against one or more 
epicardial or endocardial electrodes. Subcutaneous 
electrodes heretofore kncrwn comprise a planar conduc- 
tive screen. The implantation procedures for such sub- 
cutaneous electrodes require the formation of a 
sutx:utaneous pocket by blunt dissection, and the sut>- 
sequent insertion of a suitat)le planar electrode. These 
planar subcutaneous electrodes result in discomfort in 
some patients, though they are i^ed on a widespread 
basis in internal defik>rillation/cardioversion. 

The present invention relates to a tool for implanting 
an an-ay type of multi-segment subcutaneous electrode. 
This type of subcutaneous electrode is as effective as 
planar electrodes and more comfortable than such pla- 
nar electrodes. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to 
vercome the aforementioned problems, by providing a 
tunneling tool for inserting a multi-segment subcutane- 
ous electrode by way of a less traumatic procedure. 



It is another object of the present invention, to pro- 
vide a tunneling tool capable of inserting subcutaneous 
electrode segments through a minimal nun^ of inci- 
sions. 

H is a still further object of the present invention to 
accomnKxiate the varying needs of many patients by 
providing a tunneling tool capable of accurately insert- 
ing subcutaneous electrode segments of various 
lengths. 

It is a still further object of the present invention to 
provide a tunneling tool capaNe of reducing the surgical 
time required for inserting subcutaneous electrode seg- 
ments. 

In accordance with the present invention, a tun- 
neling tool capable of implanting subcutaneous elec- 
trode segn>ents in a patient, is provided, the tunneling 
tool being capable of implanting a plurality of electrode 
segments through a single incision. Hence, there is no 
need for a second incision unless suturing of the elec- 
trode segments to the body of the patient is desired. 
Similarly, because the electrode segments are of the 
sui^cutaneous type, there is also no need for highly 
invasive tiioradc surgery. 

To achieve its objectives, the tunneling tool of the 
present invention, comprises a stylet, an orientation 
spring, and a peel-away sheatti having two pull tabs and 
a perforation. The orientation spring provides a means 
by which various electrode segment lengths can be 
accommodated, and in addition, provides an orientation 
reference to insure that the pull tabs of the sheath are 
oriented in a predetermined position witii respect to the 
patient and the stylet. In an embodiment of the present 
invention, tiie tunneling tool can be constructed in a 
curved conf iguration to accommodate electrode implan- 
tation in the lateral subcutaneous region of the thorax. 

During an implantation procedure and prior to being 
inserted into the patient, the stylet is inserted into the 
peel-away sheath, much in the same way tfiat a conven- 
tional IV needle is inserted into an IV catiieter. An inci- 
sion is then made into the patient, preferably at the potrtt 
where a yoke assembly combines the various electrode 
segment leads into one main lead body of the multi-seg- 
ment lead, and tiie tunn^ing tool (stylet wrtii sheath) Is 
subsequently inserted through the incision and into the 
fat layer of the patient. After tiie tool is inserted into the 
patient to create a sutx^utaneous tunnel in a desired 
location, the stylet is rerruTved from within the sheath, 
thereby revealing tiie resulting tunnel defined by ttie 
sheatii, inside the patient. The aforementioned proce- 
dure is tiien repeated once for each electrode segment 
and its corresponding destination. With all of tiie 
sheaths appropriately positioned and tiie stylet 
removed, each of the individual electrode segments is 
inserted into its conesponding tunnel, and the peel- 
away sheaths are then removed by pulling on the two 
designated pull tabs. 

As an alternative, the electrode segments can be 
inplanted. and the corresponding sheaths removed, 
one by one. That is, each electrode segment can be 



20 



25 



30 



35 



40 



45 



2 



3 



EP 0 517 494 B1 



4 



implanted and rts associated sheath withdrawn, before 
th insertion of another sheath or electrode segment 

Regardless of which technique is used, a plurality 
of electrode segments can be implanted subcutane- 
ously in a patient without the need for extensive thoracic s 
surgery, and usually, without the need for nrore than one 
incision. Subsequent inasions are only required when 
suturing of the distal ends of the electrode segments to 
the patient Is desired. Also, as compared to conven- 
tional techniques, the tunneling tool of the present io 
invention and the associated surgical procedure have 
been found to reduce the surgical time and trauma 
needed to implant subcutaneous electrodes by one- 
third. 

The aforementioned and other objects, features, is 
and advantages of the present invention will become 
subsequently apparent from the following description of 
the preferred embodiment, as well as from the associ- 
ated drawings, all of which merely illustrate the inventive 
concept, and are in no way intended, nor shoukj they be so 
construed, to limit the scope of the instant invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates' a tunneling tool having a peel- 25 
away sheath and a stylet in accordance with the present 
invention. 

Figure 2 illustrates the tunneling tool with the peel- 
away sheath rriounted on the stylet 

Figure 3 illustrates an electrode and lead configure- 3o 
tion for use in conjunction with the tunneling tool of the 
present invention. 

Rgure 4 illustrates the placement of one particular 
wire patch electrode. 

Figures 5 - 7 illustrate the steps of inplanting an 35 
electrode segment with the tunneling tool of the present 
invention. 

Figure 8 illustrates the step of withdrawing the peel- 
away sheath in accordance with the present invention. 

40 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

A tunneling tool 1, in accordance with the present 
invention, is illustrated in Rgure 1 . and comprises an 45 
elongated stylet 2 having a rigid body 3 and a slightly 
pointed distal tip 4; an orientation spring 5 having a 
catch hook 6 and a squeeze tab 7; and an elongated 
peel-away sheath 8 having two pull tabs 9 and 10, two 
openings 11 and 12. each opening 11 and 12 being so 
located at opposite ends of the peel-away sheath 8. and 
a longitudinal perforation 8A orthogonally offset from 
the pull tabs 9 and 10. In general, the stylet 2 is con- 
structed of rigid material such as stainless steel or sur- 
gical grade steel, while the peel-away sheath 8 is 55 
comprised of a more flexible material such as Teftan. 

With reference t Figure 2, the distal tip 4 of th tun- 
neling tool 1. is inserted into the opening 11 at a proxi- 
mal end of the peel-away sheath 8» the proximal end 



corresporxiing to an nd of the p el-away sheath 8 
where the pull tabs 9 and 10 are located. The distal tip 
4 of the stylet 2 is inserted into the peel-away sheath 8 
until the distal tip 4 protrudes through the opening 12 at 
a distal end of the peel-away sheath 8. Ideally, the distal 
tip 4 should protrude 12 millimeters (one half inch) 
beyond the opening 12. 

Once the peel-away sheath 8 is properly positioned 
around the stylet 2 with the distal tip 4 appropriately pro- 
truding through the opening 12, the orientation spring 5 
is adjusted so as to prevent any further relative motion 
between the stylet 2 and the peel-away sheath 8, and so 
as to maintain a parallel relationship between the pull 
tabs 9 and 10 and the body of the patient 

In particular, the orientation spring 5, is wrapped 
around the rigid body 3 of the stylet 2 under sufficient 
tension to apply a frictional force against the stylet 2 and 
thereby prevent spring 5 motion and rotation relative to 
the stylet 2. The spring 5 becomes posrtionally and rota- 
tionally adjustable by being twisted tangentially so as to 
increase the spring's cross sectional radius, and 
thereby reduce the frictional force that othenvise pre- 
vents the spring 5 from moving or rotating relative to the 
stylet 2. With the frictional force reduced, the orientation 
spring 5 is free to move into a longitudinal position cor- 
responding to a selectively chosen peel-away sheath 8 
length, an electrode segment size, and so as to main- 
tain the aforementioned half inch relationship between 
the distal tip 4 of tine stylet 2 and the opening 12 of tiie 
peel-away sheatii 8. 

In addition, the orientation spring 5 is also aligned 
tangentially to facilitate the use of the catch hook 6 to 
orient tiie pull tabs 9 and 10 toward a predetermined 
relationship with respect to the stylet 2, and to prevent 
further rotation between the stylet 2 and the pull tabs 9 
and 10 after the predetermined relationship is achieved, 
the predetermined relationship usually causing tiie pull 
tabs 9 and 10 to be arranged parallel to the patient's 
body. Once the orientation spring 5 is properly posi- 
tioned, the orientation spring 5 is decompressed so as 
to tighten around the stylet 2 at the appropriate position, 
and tiiereby prevent any further relative motion or rota- 
tion between the stylet 2 and the peel-away sheatii 8. 

In Rgure 2. it can be seen that the peel-away 
sheath 8 is consfa-ucted of a flexible material, and there- 
fore, assumes tiie shape of the rigid body 3. It can also 
be seen that the rigid body 3 is designed with a curved 
configuration. This curved configuration facilitates tun- 
neling in the lateral thoradc region of the human body. 

TTie tunneling tool 1 of the present invention, has 
particularly useful applications r^ated to the implanta- 
tion of electrode segments for subcutaneous wire patch 
electrodes in lateral positions. An example of a wire 
patch electrode which is suitable for use in conjunction 
with tiie aforementioned tunneling tool 1 . is the configu- 
ration illustrated in Rgure 3. Figure 3 also illustrates a 
defibrillation electrode which can be used witii the 
present invention. Three electe^ode segments 13, 14. 
and 15 are connected to their corresponding segment 
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leads 16, 17, and 18. respectively. All three segments 
leads 16, 17, and 18 ar then coml)ined at a yoke 19 
into a main lead bcxJy 20, the main lead body 20 provid- 
ing a link to the defibrillating/cardioverting drcutt itself. 
In addition, a set of tines 21 A. 22A, and 23 A and suture 
holes 21 B, 22B, and 23B are located at the distal ends 
of electrode segmer^ 13, 14, and 15, respectively, for 
providing a means of fixing the electrode segments 13, 
14, and 15 inside the patient after insertion by the tun- 
neling tool 1 of the present invention. Additional tines 
(not illustrated) can also be positioned along the length 
of the each electrode segment 13, 14, and 1 5 for provid- 
ing an added fixation means. The tines 21A-23A are 
angled back toward the proximal end of the segments to 
lodge into the tissue to secure the segments thereto. 
Additionally, the electrode segments may fc>e sutured at 
the suture holes 21 B-23B. 

A si^cutaneous wire patch electrode of known type 
is illustrated in Figure 3. 

Before implanting a subcutaneous wire patch elec- 
trode and its associated components, a physician must 
determine the type of lead configuration to be used and 
the desired electrode placement, as well as the size 
electrode segments to be used. As an example of one 
such electrode placement Figure 4 illustrates a patient 
24 with a wire patch electrode 25 inplanted in the lateral 
thoracic region. After such placement of an electrode 
has been decided upon by the physician, the tunneling 
tool 1 of the present invention is used to provide open- 
ings into v^ich each electrode segment 13. 14, and 15 
is placed. 

Prior to implantation of the wire patch electrode 25, 
the orientation spring 5 is adjusted to accommodate a 
selectively chosen peel-away sheath 8 length corre- 
sponding to a particular electrode segment 13, 14, or 15 
size. Proper adjustment of the spring 5 causes the distal 
tip 4 of the stylet 2 to protrude one half inch beyond the 
opening 12 in the peel-av»ray sheath 8. The spring 5 is 
also adjusted so as to maintain a predetermined orien- 
tation between the pull tabs 9 and 1 0 stnd the curvature 
of the stylet 2, the orientation usually providing a parallel 
relationship between the pull tabs 9 and 10 and the 
txxjy of the patient during an implantation procedure. 

With reference to Figure 5, after the stylet 2 has 
been appropriately inserted into the peel-away sheath 
8, and the orientation spring 5 has been adjusted 
accordingly, an incision 26 is made into the patient 24 at 
a point where the yoke 19 is to be inplanted. The inci- 
sion 26 provides an opening into which the tunneling 
tool 1 is inserted subcutaneously into the fat layer of the 
patient 24, and in the direction of a desired tunnel. As 
the tunneling tool 1 is inserted, the distal tip 4 of the tun- 
neling tool 1 , makes its way through tissue, thereby ere- 
ating the desired sut>cutaneous tunnel. 

As illustrated in Figure 6, once the peel-away 
sheath 8 and the stylet 2 are appropriately positioned in 
the patient's body, the stylet 2 is removed and the result- 
ing tunnel formed by th peel-away sheath 8 is 
revealed. The aforementioned procedure is then 



repeated once, using the same incision 26, for every 
electrode segm nt which is to be implanted. TTie result, 
in the case of a three segment configuration, is illus- 
trated in Figure 7. 

5 As soon as each tunnel is formed, each electrode 
segment 13. 14, and 15 of appropriate length, is 
inserted into its corresponding tunnel. The electrode 
segments 13, 14, and 15 are then attached to the txxiy 
of the patient 24 by way of tines 21 A. 22A. and 23A, 

10 respectively, which are mounted at the distal ends of 
each electrode segment 13, 14, and 15. and grab ttie 
surrounding tissue to prwent electrode migration. As an 
alternative to using only one incision, a second incision 
can be created through which tiie electrode segments 

15 13, 14. and 15 can be sutured to the patient using the 
suture holes 21 B, 226. and 23B and conventional sutur- 
ing techniques. As an even further alternative, the sec- 
orxi incision can be replaced by a nunnt>er of smaller 
incisions, each smaller incision corresponding to a par- 

20 ticular suture hole 21 B, 22B, or 23B. and each smaller 
incision providing an opening tiirough which the elec- 
trode segments 13,14. and 1 5 are sutured to the patient 
using conventional suturing techniques. 

As illustrated in Figure 8, once each electrode seg- 

25 ment 13,14, and 1 5 has been appropriately positioned 
in its proper location, or sutured as the case may be, the 
corresponding peel-away sheath 8 is removed by first 
pulling on the pull tabs 9 and 10 so as to split the longi- 
tudinal perforation 8A, and then withdrawing the peel- 
so away sheath 8 from the patient. Splitting of the perfora- 
tion 8A continues at the incision 26 until the peel -away 
sheath 8 is conrpletely extracted from the patient and 
from the electrode lead 16, 17, or 18. Incklentally. 
arthough Figure 8, for purposes of illustrating the perfo- 

35 ration 8a, shows the peel-away sheatii 8 bent during 
withdrawal, it is well urderstood that such bending does 
not actually occur. Instead, the peel-away sheatii 8 is 
witiTdrawn in a virtually erect manner so tiiat tiie pull 
tabs 9 and 10 maintain ttieir parallel orientation with 

<o respect to tiie surface of the patient 

Furthermore, by having tiie tines 21 A. 22A, and 
23A angled back toward the incision 26 to thereby 
adhere to surrounding tissue, mere withdrawal of a 
peel-way sheath 8 is not sufficient to cause an inadvert- 

45 ent withdrawal of an electrode segment 13, 14, or 15. 
Similarly, the use of suturing techniques as mentioned 
above also prevents the inadvertent withdrawal of an 
implanted electrode segment 13, 14, and 15 during 
sheath 8 withdrawal. 

so As an embodiment of the present invention the 
peel-away sheatii 8 can also be constructed of radio- 
paque material so that fluoroscopic techniques can be 
used to verify peel-away sheath 8 positioning prior to 
electrode segment implantation. Accordingly, the peel- 

55 away sheath 8 can be r^ositioned upon detection of an 
inappropriate sheath 8 positioning. 

In addition, the stylet 2 and the sheath 8 can also be 
designed with a larger diameter so that implantation of 
the main lead body 20 with a pulse generator, becomes 
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possible. Also, because electrode segments of variable 
dimensions are needed to accomnruxlate the varying 
needs of many patients, a plurality of peel-away sheath 
8 lengths can b stocked, and can all be used on the 
same stylet 2 by simply adjusting the orientation spring 5 
5 accordingly. 

With reference to Rgures 1 . 2. and 3, the tunneling 
tool 1 can be equipped with a handle 27 to assist in 
maneuvering the tool 1 into a patient Furthennore. 
because it is envisioned that electrode segments can be 10 
cut and sized by a physician to accomniodate the indi- 
vidual needs of a particular patient, it may become nec- 
essary to crimp the sharp edges of the electrode 
segments with a crinrping tube and a crimping mecha- 
nism to thereby avoid the high current gradients assod- is 
ated with the comnronly known "edge effects" of an 
electrode. Accordingly, the tunneling tool 1 can be 
equipped with a crimping mechanism, possibly incorpo- 
rated in the handle 27 of the tunneling tool 1 , for crimp- 
ing the sharp edges of each electrode segment To 20 
perform such a crimping operation, the crimp tube is 
placed over the end of an electrode segment, and is 
subsequently crimped onto the electrode segment by 
the crinrping mechanism. 

26 

Claims 

1. A tunneling tool (1) for subcutaneously implanting 
electrode segments, said tunneling tool comprising: 

at least one peel-away sheath (8) for provid- 30 
ing a subcutaneous tunnel into which an electrode 
segment is inserted for purposes of implantation in 
a patient, said peel-away sheath (8) being renrwva- 
ble after electrode segment inplantation; and 

a stylet (2) for inserting sakJ at least one 3S 
peel-away sheath (8) subcutaneously into a patient, 
sakJ stylet (2) fitting snugly within said at least one 
peel-away sheath (8). and comprising a slightly 
pointed distal tip (4) for tunneling through tissue, 
and a rigid body (3) for providing structural support 40 
while the tunneling tool (1) is inserted through said 
tissue characterised by adjusting means compris- 
ing an adjustable orientation spring (5) which is 
wrapped around the rigid body (3) of the stylet (2). 
sakJ spring (5) being under sufficient tension to 45 
apply a frictional force against the stylet (2) and 
thereby prevent spring motion relative to the stylet 
(2), said spring (5) becoming positionally adjustable 
by being twisted tangentially so as to increase the 
spring's aoss sectional radius, and thereby reduce so 
tiie frictional force that othenMse prevents spring 
motion relative to tiie stylet (2). 

2. The tunneling tool of daim 1 . wherein said at least 
one peel-away sheath (8) is provided with at least ss 
one pull tab (9) for fadlrtating withdrawal from the 
patient by peeling off said at least one peel-away 
sheath (8) after implantation of the electrode seg- 
ments, and wherein the tunneling tool (1) is pro- 



vided with a means (5) for maintaining a 
predetermined orientation of said at least one pull 
tab with respect to the stylet and the patient. 

3. The tunneling tool of claim 1 further oonprising an 
adjusting means (5) for selectively maintaining a 
predetermined longitudinal orientation between the 
stylet (2) and said at least one peel-away sheath 

(8) . 

4. The tunneling tool of claim 3, wherein the adjusting 
means (5) also selectively maintains a predeter- 
mined rotational orientation between the stylet (2) 
and said at least one peel-away sheath (8). 

5- The tunneling tool of claim 1 , wherein said at least 
one peel-away sheatii (8) is provided with at least 
one pull tab (9) for fadlitating withdrawal from the 
patient by peeling off said at least one peel-away 
sheath (8) after implantation of the electrode seg- 
ments. 

6. The tunneling tool of claim 4, wherein said at least 
one peel-away sheath (8) is provided with at least 
one pull tab (9) for facilitating withdrawal from the 
patient by peeling off said at least one peel-away 
sheath after irrplantation of tiie electrode seg- 
ments, and wherein the orientation spring (5) is 
equipped witii a catch hook (6) for maintaining a 
predetermined orientation of said at least one pull 
tab (9) with respect to the stylet (2) and tiie patient. 

7. The tunneling tool of claim 1 . wherein the rigid body 
(3) of the stylet (2) is constructed in a curved config- 
uration for fadlitating electrode segment implanta- 
tion in the lateral tiioracic region of a patient 

8. The tunneling tool of claim 1 . wherein said at least 
one peel-away sheath (8) is constructed of radio- 
paque material so that the positioning of said at 
least one peel-away sheatii (8) can be verified by 
fluoroscopic techniques and r^x)sitioned if neces- 
sary, prior to electrode segment Implantation. 

9. The tunneling tool of daim 1 . wherein the stylet (2) 
and said at least one peel-away sheath (8) are con- 
structed with a suff icientiy large diameter to permit 
implantation of a main lead body. 

la The tunneling tool of claim 1. wherein said at least 
one peel-away sheatii (8) is provided witii a coex- 
tensively longitudinal perforation (8A) and pull tabs 

(9) for splitting said at least one peel-away sheatii 
(8), for fadlitating a peel-away witiidrawal of said at 
least one peel-away sheath (8) from the patient. 
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PatentansprQche 

1. Irstrument zur Tunnelbildung (1) zwecks subkuta- 
ner Implantation von Elektrodenabschnitten, mit 
mindestens einer abstrerfbaren HOIse (8) zur Bil- 
dung elnes subkutanen Tunnels, in den zum 
Zwecke der Implantation in einen Patienten ein 
Elektrodenabschnitt eingefOhrt wird. wobei die 
abstreHbare Hulse (8) nach der Implantation des 
Elektrod^abschnittes zu entfemen ist; und 
einem Einfuhrstab (2) zur sukrioitanen EinfQhrung 
mindestens einer at>streift>aren HQlse (8) in einen 
Patienten. wobei der Einfuhrstab (2) in die abstreif- 
bare HQlse (8) eingepaBt ist und ein leicht zuge- 
spitztes distales Ende (4) zur Bikiung eines Tunnels 
in dem Gewebe sowie einen starren KOrper (3) auf- 
weist der das Instrument zur Tunnellaklung (1) 
beim EinfQhren atjstotzt 

dadurch gekennzeichnet, daB ein Stellglied mit 
einer verstellbaren Ausrichtfeder (5) vorgesehen 
ist, die um den starren KOrper (3) des Einfuhrsta- 
bes (2) gewickelt und derart vorgespannt ist daB 
sie unter Reibungskraft an dem Einfuhrstab (2) 
aniiegt, wodurch eine Bewegung der Feder relativ 
zu dem EinfQhrstab (2) verhindert wird. und daB die 
Feder (5) in ihrer Lage dadurch zu verstellen ist, 
daB sie tangential verdreht wird, so daB ihr Durch- 
messer vergrOBert und die Reibungskraft verringert 
wird, die sonst die Bewegung der Feder relativ zu 
dem Einfuhrstab (2) verhindert 

2. Instrument zur Tunnelbildung nach Anspruch 1 , 
wot>ei die HOIse (8) mindestens einen Abziehgriff 
(9) aufweist um das Entfemen aus dem Patienten 
durch Abstreifen der HQlse (8) nach der Implanta- 
tion der Elektrodenat)schnitte zu erieichtern, und 
wobei das Instrument zur Tunnelbildung (1) ein 
Bauteil (5) aufweist, mittels dessen eine vorgege- 
bene Orientierung des Abziehgriffes relativ zu dem 
Einfuhrstab und dem Patienten aufrechtzuerhalten 
ist. 

3. Instrument zur TunnelbiMung nach Anspruch 1 , 
mit einem Stellglied (5). mittels dessen eine vorge- 
gebene Orientierung des Einfuhrstabes (2) relativ 
zu der HQlse (8) in axialer Richtung aufrechtzuer- 
hatten ist. 

4. Instrument zur TunnelbikJung nach Anspruch 3, 
wobei mittels des Stellgliedes (5) auch eine vorge- 
gebene Orientierung des Einfuhrstabes (2) relativ 
zu der HQlse (8) in tangentialer Richtung aufrecht- 
zuerhatten ist. 

5. Instrument zur Tunnebtkiung nach Anspruch 1 , 
wobei die HOIse (8) mindestens einen Abziehgriff 
(9) aufw ist um das Entfern n aus dem Patienten 
durch Abstreifen der Hulse (8) nach der Implanta- 
tion der Elektrodenabschnitte zu erieichtern. 



6. Instrument zur Tunnelbildung nach Anspruch 4, 
wobei die HOIse (8) mindestens einen At>ziehgrtff 
(9) aufweist, um das Entfernen aus dem Patienten 
durch Abstreifen der HQlse nach d r Implantation 

5 der Elektrodenabschnitte zu erieichtern. und wobei 
die Ausrk;htfeder (5) mit einem Einhdngehaken (6) 
versehen ist, mittels dessen eine vorgegebene Ori- 
entierung des Abziehgriffes (9) relativ zu dem Ein- 
fQhrstab (2) und dem Patienten aufrechtzuerhalten 

10 ist. 

7. Instrument zur Tunnelbildung nach Anspruch 1 , 
wobei der starre Kdrper (3) des EinfOhrstabes (2) 
gekrOmmt ist, um die Inplantation des Elektroden- 

15 abschnittes in die sertliche Thoraxregion eines Pati- 
enten zu erieichtern. 

8. Instrument zur Tunnelbildung nach Anspruch 1 . 
wobei die HOIse (8) aus strahlungsundurchldssi- 

20 gem Material hergestellt ist so daB die Position der 
HQlse (8) vor der Implantation des Elektrodenab- 
schnittes mittels Durchteuchtungstechniken zu 
uberpnifen und bei Bedarf zu komgieren ist. 

25 9. Instrument zur Tunnelbildung nach Anspruch 1, 

wobei der EinfQhrstab (2) und die HOIse (8) einen 
ausreichend groBen Durchmesser aufweisen, um 
die Implantation eines HauptlertungskOrpers zu 
ern^lichen. 

30 

10. Instrument zur Tunnelbildung nach Anspruch 1, 
wobei die HQlse (8) eine sich uber ihre Ldnge 
erstreckerxie Perforation (8A) sowie Abziehgriffe 
(9) zum AufreiBen der Hulse (8) aufweist, um ein 
35 Entfemen der HQlse (8) aus dem Patienten durch 
Abstreifen zu erieichtem. 

Revendications 

40 1. Outil (1) pour ouvrir un tunnel afin d'implanter par 
voie sous-cutan6e des segments d'^lertrode, com- 
prenant: 

au nrK)ins une gaine pelable (8) pour a^r un 
tunnel sous-cutan6 dans lequel un segment d^ec- 

45 trode est ins§r6 dans le but d*€tre implants dans un 
patient la gaine pelable (8) 6tant retirable apr^ 
implantation du segment d'6lectrode ; et 

un stylet (2) pour insurer la gaine pelable (8) 
par voie sous-cutan6e dans le patient, le stylet (2) 

50 se gllssant de fagon bien ajust^e k Tint^rieur de la 
gaine pelable (8), et comprenant une extr^mit^ dis- 
tante I6g^ement appointee (4) pour ouvrir un tun- 
nel dans les tissus. et un corps rigide (3) pour a6er 
un support structure! quand Toutil (1) est ins§r6 k 

55 tracers les tissus, caract6ris6 par des moyens 
d*ajustement comprertant un ressort d'orientation 
ajustable (5) qui est enroul6 autour du corps rigide 
(3) du stytet (2), le ressort (5) ^ant sous une ten* 
sion suffisante pour d^velopper une force de fric- 
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tion contre le stylet (2) et nrpficher ainsi le 
mouvement du ressort par rapport au stylet (2), c 
ressort (5) devenant ajustable n position en 6tant 
tordu tang ntiellement de fagon k augmenter I 
rayon en section transversal du r ssort et r6duir 5 
ainsi la force de friction qui sinon emp§che le mou- 
vement relatif du ressort par rapport au stylet (2). 

2. Outil selon la revendication 1 . dans lequel la gaine 
pelable (8) est munie d*au moins une patte de trac- 10 
tion (9) pour fadliter le retrait hors du patient en 
pelant la gaine pelable (8) apr^s irrplantation des 
segments d'6Iectrode, et dans lequel I'outil (1) est 
muni d'un moyen (5) pour maintenir une orientation 
pr6d§termin6e de la patte de traction par rapport au is 
stylet et au patient 



10. Outil selon la revendication 1. dans lequel la gaine 
pelable (8) est munie de perforations longitudinales 
coextensives (8A) et de pattes de traction (9) pour 
d6chirer la gaine pelable (8), afin de faciliter un 
retrait par pelage de la gaine pelable (8) hors du 
patient 



3. Outil selon la revendication 1 , comprenant en outre 
des nrwyens d'ajustement (5) pour maintenir s6lec- 
tivement une orientation longitudinale pr6d6termi- 20 
n6e entre le stylet (2) et la gaine pelable (8). 

4. Outil selon la revendication 3. dans lequel les 
moyens d'ajustement (5) maintiennent 6galement 
s6lectivement une orientation en rotation pr6d6ter- 25 
min6e entre le stylet (2) et ta gaine pelable (8). 

5. Outil selon la revendication 1 , dans lequel la gaine 
pelable (8) est munie d*au moins une patte de trac- 
tion (9) pour feciliter le retrait hors du patient en 30 
pelant la gaine pelable (8) apr§s implantation des 
segments d'6lectrode. 



6. Outil selon la revendication 4. dans lequel la gaine 
pelable (8) est munie de la patte de traction (9) pour 35 
faciliter le retrait du patient en pelant la gaine pela- 
ble apr^ implantation des segments d'^lectrode. et 
dans lequel le ressort d'orientation (5) est muni d'un 
crochet d'ancrage (6) pour maintenir une orienta- 
tion pr6d6termln6e de la patte de traction (9) par 40 
rapport au stylet au patient 

7. Outil selon la revendication 1, dans lequel le corps 
rigide (3) du stylet (2) est constnjrl en configuration 
court>6e pour faciliter llmplantation du segment 45 
d'^lectrode dans la r^ion lat^rale tiK)racique d'un 
patient. 



8. Outil selon la revendication 1, dans lequel la gaine 
pelable (8) est r6alis6e en mat^riau radio-opaque so 
de laQon k ce que le posltionnement de la gaine 
pelable (8) puisse fitre v6rifi§ par des techniques 
fluoroscopiques et repositionn^. si n^essaire. 
avant llmplantation du segment d'6lectrode. 

55 

9. Outil selon la revendication 1. dans lequel le stylet 
(2) et la gaine pelable (8) sont r6alis6s avec un dia- 
m6tre suffisamment grand pour permettre I'implan- 
tation d'un corps de conduit principal. 
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